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S£7fcgBT£oT. 

t-r-sfgftiiB. 

mmt. 10 
£. 

MEBFB a *fegyg|lcrapgB#Jgj&£n. WE F U-f >ffi« 

K»as*u *^tiig5Bra«fe^±ic^fiis$n-5m-cD 

«a£, 

WESfs-ro«a±icpipaBa<^j££n> miESg-<z>«a 

-©*&»«£. 

MEv-x««s.tf me h u-r >m^±<ommtmssi 
t, 

mat, 

-n&mmt, 50 
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« 2 j^B-r^Ttm^ £ &*>3ittJi t , 

£, 

mat. 

WBiB-o«a±fcMP«3&»»j«*n. me*-©«« 
WE»-o«aRt/ftiffi^-<D*fei»e±tc^^$ns^ 

-<Z>*6»JI£, 

jWES6-©^S±fc^j«Sn&^5fcBJB*© 1 

tt 2 »stcB-ra7C5g»> s &-53i«B £ . 

fgftgBT&oT. 

1 3 ] mntm 1 7iM«*^ 1 2 cD^-rn^-tc 

M£lfl». 1~5 0 nm0!>J*3T&<&z:£«tt«t£ 

-r^>«jtSBo 

jWES6-©«B©sa8&£«'3 ss-©*&»s £ . 

ttE»-©«afttfffltt*-©ft*»±K»J*S*l*» 
=©&&»£. 

«2i£K:Mt*S^*a>S&*&H©ife*B£. 

ME«=©itfe»Btt. H(rE«-©«a<t o *>ttmm&<D 

[M$*i 5] ie»*iii±fc#j**nfcj&-©«a£, 
fl&B$g-©®B©$8a&£B 5 is— ©mm £ . 

WEm-©«ajt^«lE«-©«6BB±»c^<S$tl*S 

-©*&bs£, 

Mfi*r:©l8t»J:K»j«snfc5c*B»*© l 

ffie£=0t6M«±lcBJ£3nfcttafc£4toB£. 

i»E*«fl:**B±Jw»rig*nfc»^:©«ai:**-r* 

^TtSBTfeoT, 

AtB£H©i£*Jltt. 77*^^. M'Jf-^A. 
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gtBJim&iuit±£ffiB h u-f >®#£&£gsnfcss- 

ME36-<BS«£«5lieift»*JBeacU 
»*. 

ME#«fc£4Wi±«clli=©«l**rtU 
ffiE«mfeftK±£MB h w >«*fc«*sttfc»- 

WBJB— ©«ffi£ffi 5 KIM € J*J$ L . 
It. 

MESH— <DSffiRtX«tiE^-o*6&B±«c^-OiffiSB 
£JMtU 

ffilE»«S«: 'J AS fcttU ^t>A fc^US 

ft. 

mmr«mmmizmi& h w >m#jc}g-r* hp 
*u 

mejini&ftR±(cme h* k >«*£*«snfc»- 

ME*-C!>*«*«3lfc*«*#*U 
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«\ 

MBSil-©®ffiRtfaJB$li— ©*fe»Jf±«cS!z:©*&gul 
t9ia®=o«M»s±n7cigra«!^© 1 2 m\zm 

iME#afls-&ft»±K:*=:©M*»/*U 

m*m 3 6 ] y-xMK&c* h u-f >****-r*» 

HEV-XflWKRtfilMB h* U-f ><B«-ht::BfSI*fe»l««: 

fflBJimifeMRIZffte H U-f >«w»cj«-*mp«*» 
BEL, 

ftftBJimf&ftlUiCME H U-f nfcSg- 
20 1»E*--©««±KBn**»*l'TlS-©l«*»*K 

I*. 

saEm-o«fe»s±»CTc*a»!*©iis*fctt2isfca 

ttE*M«±lc#*Mfc'&*»*»J*U 
jWIE*aMt^*Ji±fc*=i©Mfc»«U 

30 ^fto 

[«**3 7 ] V— XflM&tf h* l^f >«*S*t5» 
JMEU 

iiejimiftMKKtiB k w >ffi«»c^-r a h p 

fi£b, 

i9ESs-©«s&« p mmmz&fS. i> . 

40 89ESI— ©Sffi-ttwMPSU&^bT^— ©IfeigtS^K 
ft. 

*IE»-©«*Rtf(ttB*— ©«»i±fciB=©lft«i. 
£)MtU 

1WE*:=©l6«i±lc5c*H«*© 1 KSfctt 2 iStcS 

ifflE««Jl-Ltc*rttHt'&«je L . 
ME#*fc'&»Ji±»cJS-©*S*»l*U 

50 {»*JS 3 8 ] IS** 2 6 71Sf»#JH 3 7 © frvfft*— 
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mzmnmz 1 ~5 o nmop^-e^-r^^i^ss 

Wta^-©«fei»S±iC7c^«8»0 1 fcSfctt 2 #=KJSI 

M$zm=<Diimm± \zmmvc^mm b , 

mIIB*^b-S-^B± ««® b , 

£Jgj£U 20 
SiJf2S§-<Dji&gUf ±lC7tili«^*W 1 2 JStcS 

-r 2>7tm& e> & 3S6=<z>*e»Ji b . 

Mf2#$Sfc^5«±lcSB-<Z)tt@£^U 
H9i2Sfi=©i^B£:7>Wt; , J^A, ^t'J^-^A, * 

«Jf2SfS-©«ffi<2>3&8B£®^-r-- /1-#£D^£*-r5SS 
-<Z>iifei»Ji£J£fi£U 30 
^I2^-©@8iRZ/Mi2m-cc»*e^:S±lcSziCD«fe^B 
,£J&fifcb. 

tlit2^-»i!ie»M±(C7C*ra»8*« 1 IfcSfctt 2 &tcfi 
mH2^=ro*6i&M±lcW^b^S £JE56£ b , 

[M4 2] iffe^«®±lC^-<D«g*^b. 

S^eEb. 

mz&-<Dmm±.\z7tmmmm<n 1 2 #ncfi 

H3I2mH<D*g^:B±lC^«l^-&^l» £*§5fiE b . 
«ii2*SMb-&^»±»c^-(D«@$r^cEb, 

50 



2002-351355 
12 

[f»#Jg4 3] V-*«*fttf HUH" 
Mh7>^X^SrJg)«b. 

Hii!27-XSi«RtfWf2 H U-f >®«-hfcSP^*fe»lS* 
jfflt2JiK*6igtBltCjitIi2 K W >®^tr^T«»BBPSi5SrJg 

fifcb. 

tlf2SfS- OfS £ 9 5 SfegkJI £ JgJ& b , 

WI2MI— ©SS±ICW □ gB£J£s£ LTf- ©*6igfcJi £R 

**. 

HI2m-wmffiROtWI2m-»iiei»e±fcmr:cD^S 
£J£j£b. 

iWf2Sg-<3il^Jl±K7MStJtaW«s© 1 Be* fc« 2 Ifclcg 

jfflf2Sg= ©*feJi:Jl ± td *Mfl:£«JH * b . 
H>Jf2W«te^JI±K:!J§-<Z>ttffi£«^U 
W82^HO«fe»S$rBat2»^©«@«k 0 t>tt^M&©/h 

ft. 

[f»#Jg4 4] V-X®*£Rtf F W>fleS£#-r** 



Bfcb. 

we»— ©«« * ® y * b , 
m&f&~<Dmm±izmaffi&mi&VTm--<Diimm&®. 

mfE^-©«ffiR^WI2^-^«e»S±lC^-<D*eig:B 
Sr^fiKb, 

atf2m-0«fei^B-hlC7C^S«8*W 1 J^* fe« 2 JS1C« 

mt2^= v>tmm±.\z mmit&vim b . 

Wg2#«Ht^Ji±KSg-©«@£J§5/£U 
Mf2«HO«ei»B$7^-ft:U^C7A. ^b'J^^A. * 

mIt27-X<S*£RtfiiiJf2 H l/-f >m^±tc^K«e»JSSr 
J^fiEb. 
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1*. 

m$i&-v>ii&mm±\z7imfi%ime> 1 m^tz\t 2 m\zm 
mmmmit^mm ± \zm~ ©«® zm&t. u , 
[ft#JS4 6] y-^«i«jttfHn'>«w*«-r*>i 10 

mllBWMitfei&K^MEFW >SS«lCirr-5P8Pgl5£Jg 
It, 20 

mfR&zKD&mm-tizTtmmmmo 1 m$.it\z 2 sue® 
-r s 7cifi7&> & * s§ = <D*mm & m& l . 
ntinm^fimm±\zmmit'^mmt:m0s. b . 
taisw mit^mm ± \zmzzomm & m& l . 

4 7 ] m&m 3 9 7iMtt*« 4 6 © 30 

fl3I5MSHOTiffeig:JiS:0. 1 ~ 3 nmODJP STMT'S £ 
[»*«4 8] W*3«2 6 75SI»*JS4 7©V^-rn^- 

[f»#JS 4 9 ] ffiXJM 2 6 7iMS*« 4 8 <D V vf**— 
Wf2SS— <ZD«fegtJI£:0. 5 ~ 5 nmOim^B^t ^ Z\ 40 

[0 0 0 1] 

Tzm^izmftzmpLzzii-c. mytwtmyetimznz 
ftytmT&m^tz&ytmw&.ttvftmjjmzm-rz. 
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C: Flexible Printed Circuit)fcL<14TAB (Tape 
Automated Bonding) J— ^fc b < 14TCP (Tape Carrier 
Package) tfW.QtfttZftfz^i? a— ;k TABf-^ 

«tc p©5fetcyj > hE^«*^t e.nfc^v'j.- 

^fcWJBti^KXOG (Chip On Glass) 
«k«3 I C (*a@K) ^it^SIS^nfc^^^-^fe^: 

[0 0 0 2] 

Eiifc^it (»?t^fi) «e*©«?a**^a 

[0003] KftareoKXffittii. -Mcommr$\z& 
mfc&mm&tuh-cmm&wtia-rzziiiz&Q. 

u *r<Dft¥mm?timi£.vtm\zmz>mz^*)v#-& 
ttctiAVT&jtt'tzii^tonT^z. mmvtmizi,*— mm 

[0 0 0 4] ClOi'PftfSftgSlCte. /Vy^VhU 

vTMm mm-* b V ? xm) ty^f^ ^ h u 
-is* (x«i h^h stcx-f^a^w-snT 

[0 0 0 5] T^^^^Vh'J^XSKD^^StbT 
14. ^igtS®±lC^h7>v'X^ (SAT. TFTt<t 

PH6ii4^bTT F T t«^WtC«i^SnAc%?t^ 

[0006] zzizn— <Dmm±iz\t. mmit&yomtf 
Mfcztis mmit-&%>m\z\t. murnxm. mumm. 

[0007] s^ic, mm<t'£r®>m&Mt&Ltzi£-c. m 
[0008] &43. cine.omei*^st^:-5^-&ic 

^£JgiLT14. ^«JlCl47cm^S8*<Dl^feL<14 
2i^(CJST^^«T^S. 
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[0009] dn^TT^^-r^vK'j^xsio 

[0 0 10] r©«|jgtC*5^Ttt, 
_tSit«fc 5 tT2> <tiii^ge^*5tj--5T F TRtfgg«l^© 

[0 0 1 1] ^IT. #58911:: *5V>Tte. SS±<OTF 
[0 0 12] 

ii«T f t t<»&mi&izfem&m--<Dttm-eMf&-r2> 

[0 0 13] L*>U fgffitmiCtt, ttmM&<D'bt<\,* 

7tmmm&<D i l < « 2 shcs-t^tc^/h v» 
m^tzm-s, TFT®«««rt»tt^»-t©««ittttiin6 

[0 0 14] ^CT, #2e91Tte. m'mtmm^^- 

- > ifm \z «t 0 g"j * icf^K-r -s <t v» o «fc 5 & fpSifTS 
v»T»«*»rtu TF7<D&mafmmmz&w** 

[0 0 15] 

il^:, Sg-©«&RtfSg-©*g&S±l;:Ji*fiE3n. D 

m\zmrrz>&mfrt>ttz>mffimt., &mm±\zm^n 

[0 0 16] ±te«fiE©ffitc, y— XWtt&tfH 
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n, 5c*Jsjaatoi»i*fcHt2«icjK-r**ai**6ft* 

10 -5. &*5. Sft-©iJ&g!jftt. A>^tt>P¥«n-5. 

[0 0 17] *6Jt«HX«BF4«eiBkKtt^ , J'f 5 KXtt 

•5. 

[0 0 18] Sit. SS-©«®te. Ba&UTflMBU 

[ooi9] «=©!&»■». 

20 l/T, T F TO#ttR^@Ittl«f *4^.50*86< 

[0 0 2 0] 35:43. JB=©|ft>Mi*»JSjE"r**t»i:bT 
tt, DLC (Diamond Like Carbon) . $i1t\-ty-yfc& 
4t&M*Mfito*1fi* »tDLC«Wff*l/K DLCI 

(SP'ie-&) J&»S«El,fc#ftMlT**. DLCBS©tt 
fftt, 1 5 5 0 (cm") 3btzK)\Z#*im<D\Z-i?&m 
U 1 3 0 0 (cm') a&fcDtCjg^07V>7.^^ 
h;l/»^Sr*b. ^/hSE«W{-*5ttSS!l«Tl 5-25 
30 (GPa) (Dm&^-To DLCHI1 

^ttlC^FiStf:-?, ^&ftfr*>ftH-ffiZttl>T&m-V$> 

[0 0 2 1] — ?j, 7-y^sg{ta««. 7^?gS-&tr^ 
40 *HC 7 y <t 'J 3^ A3i t* ©«fc O \zm&% tlfc "7 >y itVttf 

#is\z<£fei3.®m.-e2bz>%>ei\z\z. yyit&mmwzT 

)\,%V'(*>&h ; 7'y7'-rz>Z.tib<-Vg2>tzsbizmistz 

[0 0 2 2] &±.\Z£*)&-<Dim.mZMtfL-TZ>Z\ii\Z 
«t0. 7)lflV-<*>&TFT<Dftmz&W&l§-x.Z><D 

[0 0 2 3] 3^*5. ^— ©«gigt^©KJP«. <Z>«ffi 
50 ^55 (tunnel current) fetift^. S 
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ttftlCteO. 1~1 Onm. JfiKBO. 5~ 5 nm 
ICte. y 7 XV C V DffiXBX/'? 7 ^ST^JKTS u «!: 

[0024] mmm\t* m-<omm^m^.-r^m 

±g&«£fcte, cn<E> Sfr-s 

^$n^$tiO«^t:«. l~50nm, fftKtt 
1 0~2 0 nmOffST^T^CitfT^Sa*, Jgft 
ttW«T^fi£^n^«6i^^O«^tC«0. 1 — 5 nm, 
#£L<tt0. 1~3 nm©0$TJgj6£-r-5>££#T£ 

[0025] &*3. #<®*Mtmi2*iraim¥ttfl' 

6 &**«Hb^«»^©*1r 'J 7®ftAtt 
[0 0 2 6] &*3» tt*M»o/h$v^JStt^:a+T?^ 

[0027] v^->^A«c«*«toUfc 

5 ZL^«CU^A£^iIlL TJU 
■5 £ t *tT €T -5 £ <h S tlX V . 

[0028] sat. ^«fls-&<»«£ra»ffiRtf raffias 

[0 0 2 9] Si-^gteR&girLT^flSfigS:^ 
[0 0 3 0] ±EWJBj**l!Hfcr*fc*fc. *56 
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-vimm&i&tiLi'* m—(Dftmm±\ZTzmmmm<D 1 

[0 0 3 1] <16©^fttt, y-x«a»FH 

u m=.<DH&mm±iZ7cmmmm<Dim^.ftit2mizm 
•rz&mfrbtezi8mm&&tiL\s. mmm ±\zm®it% 

[0032] ft, *SE9iK:*»?&x%*?ii. -sjhjs& 

[0 0 3 3] £U:&£D. *fE^©^7t^S^«ttX-eo 

2\,*tt&fr*,teziBmm£mizz.iz-v, TFT©wt 

[0 0 3 4] 

[0 0 3 5] 01 (A) tCfeV^T. 10 0 ±ICT F 

K8m*«**iww*"*fc*«!>TFT-c*»3, *9iiMi 

+ K*V»TH:*R*MM1TFT 1 0 1 £*TS. COT 
FT 1 0 1 ©^SMWKKtt* — ^«MCDT*fiifed^lni$ 
40 XMtl 0 2 <h h*U~f >ffifil 0 3fttJgj£3tt 

[0 0 3 6] ttttfMW&TFT 1 0 1 J§P B 1*fe&J& 
1 0 4 SB 1 OBPpliffeBdK 10 4«*U-fS 

Jgfi£T-5o ^tl6©tf»tt. Xtt-T'I*l/fcS, ttl 

[0037] 'A^-v. nicomffl&m&i 0 4*6©r 

50 #*#£fti& : ?Kj6!&«£R«3&ti«fc 5 ICS 1 (Oin 
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tmm i o 4 -kicsg 2 omfflmmm i o 5 £jgjrr 
ft2©jny3*&guBii 0 5\t. mm&mm. tt«w<c*a. 

VDftT?S^JE*2 0~2 0 OPa, g«MS3 0 0~4 
OOttU MM®. (13. 5 6MHz) T«^J^SO. 
1-1. OW/cm'T&mS-B-TJgfiK-r*. feL<tt, S 

ra*fe^*®ic7 p 7X-v'5as«rUT, sjk. ad 

[0 0 3 8] -?-©&, 01 (B) \Z7FCt^\zmm.<D/\ 

t. ii^^iotii o 6 rctffl 

[0 0 3 9] «V»T, 01 (C) £*?9M:9lz:£iBCtf 
U-f5K> 7"*yjk #'J-rS H75 FjG>&«£S*r«MS 20 

^-©^> l/yXh©77?SML. 
x<>^>:7*tc«l;0fti©m«i 0 6±l£MnSB£W-r* 
ft 1 1 0 7 £J&fiJt-r-5o «53ttt«»«rfflV»it« 

ICJ: DIB 1 ©«S 1 0 6±£Hntt&*r-r*ftl<Z>l&* 

iio7 ejMK-rs* t^-rnicLTfcSi 1 ©*&gw 1 o 

7 tt. ft 1 ©*g 10 6 ©S885£«t>7— 30 

4rf"«J:9icJMt'r«. »*t— /*-*fcJMrt-*c& 

t, *««»*r 2 ©*6SJi j ?>wttMt-&«>>Jifc £© 

[0 0 4 0] a&fc, 2 0 0~3 0 0*C> $f*L<«2 

5 ot;TJnif^UT, ft i ©*&»« 107 ic££n«*& 

•5. 

[0 0 4 1] ifctw, 01 (D) ICtS-TJ; 5 tCft 2 ©*fe# 40 

iio8 £}§*j£-r-5. ft 2 <vmmm iosii 7 ^its 

tt*WTr»J*T*. #ft*6©J&tllC*S^T, ^7XVC 
VD&3U2X/t?5'&Tf£S£tt&DLCJK&JS<r>&. 
[0 042] £©ft 2 ©*feg:JI 10811 ft 1 ©S8I 1 

06i, mzmm^nzmmm 109 &<DM&&j$£n 

*<D1Z#>\Z. JP£*0. 1~1 0 
nm, SfJKBO. 5~5nmi:bTM«. 
[0 0 4 3] 3cKjB 2 ©*feS:Jl 1 0 8 -htdfct. tt*H& 50 
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fcli. £tt &tt«f|flFJ|l 0 9£<ft*& 
tt, Li^Al : L i &l>-9&#&&fflb>«;:&ft<a£ 

jW3. iffiio9(t **)i>-?xt7&m^itm 

(KU *-CDKJ*IS. l~5 0nrm Jff*L<«10~2 

0 nm©«J?t-rntf<fc^. 

[0 0 4 4] UU:©«fc5lag«JI 1 0 9 Sriatt-S £ £ 

[0045] &kbi (e> ic^r<fc o izmmik&ynm 
1 1 o«t*fKdti«. mmt&tom 1 1 oia, fg?ts© 

«110ttl0~150 nmgffi©JP£TJgJifc$nS. 

[0046] mwutewm 1 1 0 &arl^c 
ft2©«ffii 1 l&mmmz&omtfcrrz. ft2©«® 

1 1 1 t»jSrt-*««*WiLTJa. fcffc-f >s>*a • 
XX (I TO) SfettKlk-f >->'fAIC2~2 0%©& 
{tMSft (ZnO) *fi^bfc»i«W«HfcfflV>T»l*-r 
2>. tt*, ft2©mffil 1 1©MJ¥«8 0~2 0 0 nm 

[0 0 4 7] J^Ji©<fc 5 ft 1 ©mffi 106 Jilcmflit 
fcTFTtc^A ft-©«afi9©tfc»MSc*/jN 
[0 0 4 8] 

[ftjsw] cftifiwi] **««T»a. m-mwi±izm 
m&iz* ■*a©«iz»c«»*B«rta»©TFT (n^ 

b, B*88JcfaTFTtS^WJC»^Snfcf6 
2~0 5SrfflV^TIft^T-S. 

[0049] ^-r, **jsc»maa-x>^%t©# 7 0 

59*77«# 1 7 3 7 2f5Xfe£K:ttS2n*n>J£ 
A*^^r-f K^^X. SfetaT^Sy^^^r-f^^X 
&f©*7^*6&5S«6 0 OSrfflV^-5. ^:*5, 

6 0 0 tL-na, S5ttt**r-r-&s«-cs.ntf[s«$n 

t\ 5*»«*ft^T%>A«r». **JS0!l©M31ia 

[0 0 5 0] ^Cl/iT, *S6 0 0±Ci!Mi t Alt 
16 0 1 S:^E£-rs. *«lfeM7«TJlbfll6 OliLT 

2 jnnissjfl mE»eis©*eiK*fcta2e« 



( 

21 

ItLTtt y^XvCVDSSfK SiH. N 
H, . R N, O £K&#X <b LT Ji£BI£ n^gMb^bg 
^6 01a£10-200nm (JfSL<B5 0~1 

0 0 nm) 

[0 0 5 1] ^fUSfllTte, nm©gHb£<bJ£ 
iK60 1a (fflfigJtS i =3 2%. 0=2 7%, N = 

2 4%. H=17%) TifeBI6 0 
lCO^IItl/TIt y^XTCVDft^^. SiH 

I301b*50~2 00nm L< 1 0 0 - 1 

5 0nm) ©j*$»r«a^-r^. *%tt0g-rti. mm 

1 0 0 nmO^{t:^SiI3 0 1b (ifi/SitS i = 3 
2%, 0=59%. N=7%. H=2%) 

[0 0 5 2] TttsBI-fcK^iJIttJI 6 0 2-6 0 

5 £Jgfi£TS. ¥3I#J1 6 0 2 - 6 0 5 tt, #H*BtiS 
£*rrs ¥9l#BI£&fcJC9^© (X/Vv^ii. LPCV 

LTMt5. rc9^S6 0 2~6 0 5©f^tt2 
5~8 0nm (»Sb< «3 0 — 6 0 nm) C9JP£TE5 

<\t&m (->'J3» *fett->'ja>y;i/V-^A (S 
i,Ge,., (X=0. 0 0 0 1~0. 0 2) ) 

[00 53] ^JSfllTW:, ^7X7CVDfe$fflV^ 

cK*xfc (so ox:, mm &&£Mb 

(5 5 0*C, 4 l$M) SrfrlA, a&KSMMfc****-* 
2-6 0 5£J§W*. 

[0 0 5 4] ¥S*16 0 2~6 0 5*Mt5 

5fc*K«KSfcWBj7ciit (#D>*fcl4'J» cd K— 
[0055] !f-tt^ilcTl*M¥*4tiR 

tf— t>YAGV— if— , YVO, U— tf- 
Kite, V— !f-*!8ll*6«t»*nfcl/- if-3fc£3fc* 

3 0 0HztU l/-!f-I*M-S«4lOO~4 
0 0mI/ciD2(f^*M{Ctt2 0 0 — 3 0 OmJ/cm' ) «tT-5. 
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YAGU— tf— Srfflli^>^-&tCtt-€-C0^2igil@j^ 
ejBWWXffJMttfltS 0-3 0 0Hz fcU u— tf 
— X*;m=— 3 0 0-6 0 OmJ/cm' (f^gffHCtt 
3 5 0-5 0 Oal/ctf )&T<&&A^. tL-Til 0 0 
- 1 0 0 0 wm. 0y*.tf4 0 0 nm^mmz^VrzU 
--tf-ft£»«£gnca£oTBSStU £©B*©»RU- 
-tf-JteoWa^to-a* (*- A'- 7 y 7*) £ 5 0 - 9 
0%£LTfif;U£=kV>„ 

[0 0 5 6] *^T, *i#16 0 2~6 0 5*I5y 
10 -h«iR6 0 7 t**r*. y-M6MI6 0 7tt^ 

1 5 0nm£LT&£££&MIMT»r«. *HSfi 
0UTtt, 7"7X-7CVDfel:J:0 1 1 0 nm©jp£-?& 
fttt^SRIK MLSJtS i.= 3 2%. 0=5 9%, N = 

7%, H=2%) T»J*f *Jl&. y-FS&BlBSteB! 

[0 0 5 7] BM2£*JK£JB»««^K:t2. Zf? 

XVCVDftTfTEOS (Tetraethyl Ortho silicat 
20 e) tO, &£S^U £ffcffi7J4 OPa, ««i&K3 0 0 
-4 0 OlCtb. itS^ffit (1 3. 5 6MHz)«7J&g 
0. 5-0. 8W/crfTtttt3tiX»J&T£££d*T« 

0 0-5 0 0 , CCOl^T^-;HwJ;0y-h«fe^KtL,T 

[0 0 5 8] *V>T. 02 (A) tC*-r«k^tC ?— Y 

n&»m6 o 7 ±\zmm 2 0 - 100 nm©sg 1 omnm 

6 0 8<fc. KJP1 0 0 — 4 0 0 nmCD^2CD®^R6 0 
9 **Jfi^lTtt. JSJ13 0nm©T 

30 aNK^6&S»lCD«f|IK6 0 8t, DP370nm 
C9WK^6^S«2C0»«K6 0 9 £«Jf JgJSrr*. T 

s**^tr»HSrtT?x/^y^-r-5. wis 

COflfitce^^^b^^^XT-^ (WF6) *fflVi-5f^CV 

[0059] vi-rntcbTfcy-h®sitLTfleffl-rs 

fcJ&lCttfififit-fbSBIS^S^fcO, WjR4>jg#£*tt2 
0 n Q c mJ^TtC-TS C.£#HSU<r>. WKtt*§&&* 
40 *€<-r*Cli:T<g;^i^bS0*Ctd^€«.*<, W 

W(*6S9 9. 9 9 9 9%) ©^-y-yh^ffl^cX^ 

^9-2 0/zQcmSr*S-r*Clt*«T^-5. 

[0 0 6 0] ^43, *HiS0iJT«. ^1CO^«K6 0 8 
SrTaN. $2 OWUR6 0 9 

Snf. HfntTa. W. Ti. Mo, Al, Cu. 
50 Cr, Nd^eS^nfcTcm, $fe«mFlB7C^SrifiK» 
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£ f -5 I- < fi^b-^^^^-C^fig LTt><tK 

jgtCtt3ES*l*¥iS#fil£flH>TfcJ;lA. Ag. 
Pd. Cu*>Sfc*'&&£J8V>T'fe£H. 

(0 0 6 1] sfc. ss§ i v>mmm*:9>?)v (Tain 
-ej&i&u Sg2©s«ig£wi8£-r-5iifl*'&fc>-e, mi 

CO^J&Srgffc? 1 ^ > (TiN) SlTJIsjfcU %2<T>m 

nmzwmt?z>m.?>-&t>^ is i ©guBisrgYb* > 

(TaN) JStTf&tfcU «2 0i«KSAlli:t 
IlOftlS^^^ (TaN) 

SglCD@SJ&£W, Mo. feb<ttWtMo*^)S:5l 
-CJ£j£U g§2©&«K£A ItSi, AltTl. A 

$3®ifl$Ti. TiN. iKttTitTiN* 

[0 0 6 2] #cic, 02 (B) tc^-r«k^JC7* h'JV 
-ftSffl^TU^X ha^fc-Sv;*.^ 6 1 0- 
6 1 3€r^figb, «ffiRO®ll£^J5fc-r-£>fcii>£>S5lC9 
X-y^>^«LSSrfT^. Sfl 1 WX-y^^MS-eteSS 1 

X7f>^fttLT, I CP (Inductively Coupled 
Plasma: 88^1^5X7) x-y^>;7*i££ffi^, x 

•y^^ffltfXlCCF, t.C 1, tO, <h£JBV>. 
ncD#XS5»tfc£:2 5/2 5/1 0 (seem) 

lPaCDflETjTn-f ;H!©«SK:5 0 OW0RF (13.56M 
Hz) m^*^AbT^7XV<£^figLTX^^>^SrfT 

5. Z\Z\-?\t. «rF*2§g£l (80 IS© I CPSrfll^fc 

H7-fX7f>^gf (Model E64 5-OICP) 

S«fi!l (St**X^-v?) Kfcl 5 0WCDRF 

(13.56MHz) «7j£&AU ^ftWKJKDSB/'W 7X 

[0 0 6 3] d©S?Sl<DX>;/3 i >y*fM;:J:DWJ&£x 

•5. m©X^>^#.frr©WKttT£X>;/^>^j« 
S«2 0 0. 3 9nm/min. TaN <C&"t"<5 
>tfmm*8 0. 3 2 nm/m i n-C*D. TaNlCfcf 

[0 0 6 4] d<Z>&. 02 (B) lC^-T«k^{CUv?X h 
^■Ste-SVXi? 6 1 0 — 6 1 3 2r^ife-frf lC^2<DX>y 

^yy&mz&z.. x7f>^ffl#xi:cF ( tci,t 

£flJV>. -iE-n^n<D^X8K»J±* 3 0/3 0 (sec 
m) tU lPaWffi73tf3'f;i/SO®aiC5 0 0WOR 
F (13.56MHz) «#£&ALT:/7X-?£3ifiKLTijS3 
O^ggWX^^SrfT-S. SM (afi^f-^) 
tCt>2 0WORF (13.56MHz) «2>£&AU ^SSWK 
ACDSEA-l'TXmflESrWSn-rSo CF, tC 1 1 SrS'a 
LtS2©l7?>^ftt«WMyiTaNKi^ 
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ggKX-y^i^n*). 

[0 0 6 5] ^2«)Xy^>y#:ft : -C©WIC*f-r^X^ 
^>?&m*5 8. 9 7 nm/min, TaNC^tS 
X.y^>i/mS.it6 6. 4 3nm/mi nt*5. ft 

*>, y-h*fig^±(£Si££STc:£fc<x^>:y-r 

1 0-2 0%gKO|i|^T'Xyf 

[0066] iffimiox^^ysag-ete. w^xh 
& & v x ^ © #5 s: jg l <d t -r & £ 1 IC i 0 . 
io s«fi3tcHianrsA-< yx«jE©3amic«komi<D^« 

SRC/m2©^«^©^g6*^-^-^i^S„ 
T-rt—M<Dft&\* 1 5 — 4 5 ° trn«<tti. ^5 L 
T. ^lCDX>;/^>^S{C£0MSl<D3imJI<i:SS2CD 
if 1 OMOitl 6 15-618 (Sg 

1CD*»«J16 1 5 a~6 1 8 a^20liI6 15b 
-6 18 b) STMT'S. 6 2 0By-hftSlT* 

0. $1<DM01116 15 — 6 1 8-ca*3tl)5;^i 
««2 0-5 0 nmlSX7f>7*Snf<!5:o&g« 

20 [0 0 6 7] -tLT-. h^^.^:?)VX^^SrK**-^3■ 
■r^C»lC5H-t^>^^!n ! 3S^fTVi. *m#miznM&tf 

*3--rz>7Fit&®7tmt:Wii!a-rz (02 (b) ) . n-e> 

<*>F-7*SO*fl=«H-XiSlxi0" 
— 5X10" atoms/cm' tU Jnai*E£ 60 — 100 
keVtLTfT^. *HSS0UT?«H-X**1. 5X1 
0" atoms/cm 8 Sn^ffi* 8 0 k e V L ITff 

■p. 

[0 0 6 8] nMSr##Ti>^*E^7C^tLTl 5^1C 

30 m-rzyim. &m#nz\tv> (p) *fc«at^ (as) 

CCTte'J > (P) £fflV>-5>. 
»««6 15-6 1 8*«nSS:##T-5^*e^7C^^ 

-rsvx^tfco. ^m^mizmmm^m^m^e 2 

1-6 24 *<J&J&£ tl-5 „ JlSJ8ffi^F$E^«« 621-6 
2 41C«1 X 1 0'° — 1 X 1 0 "atoms/cm' CD jgagjgffl 

[0 0 6 9] #Cv>T?, 02 (C) \Ztf.T£5\ZW7. h- 
6 & -5 V X P £ 6fc*1i~r KM! 2 <D X >y ^ > if®M £fr 
O* I2OIyf>7*i!liTtt*3OT40Xy5 i > 
40 ?3kftT?ff5. S3C0X-y^>^#tU 
T. Xy^>>/ffl^XlCCF, tC l.iSrfflV^. ^tl-? 
nco^7.git»lt$r 3 0/3 0 (seem) <hU lPaCO 
JE73T?n-f;^CO^ffilC5 0 0WC0RF (13.56MHz) M 

>^*fT^. S«ffla <^Xr-y) !Cfc2 0WORF 
(13.56MHz) f^SSAL. SKMlCftcoSEAW 7X 
S£E«rEPSn-r-5>. C F, tC 1 , SrS^U^3 COX^?- 
>y*^T'«W)SS^T a NM<tfellgS{CX<y 

50 [0 0 7 0] m3©X-;/^>^£:#T<£>WK2rf -5X-;/ 
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3 L >{f&M\tS 8. 9 7nm/min. TaNWS 
X.y^>ifmm$.Q 6. 4 3nm/minm. ts. 

z>tztf>\z\z. i o~2 o%nm.<Dt\&-Q^vi->ifmm 

£ittbIl£-t*5<h&K. 

[0 0 7 1] 0 2 (C) ckolCU^X h 

^^^^6 1 0~6 1 3$r^*-&-rtC^4©Xy 
3=->£f*frK:£*.. Iyf>^ffl^7i:CF ( i:Cl,i: 
o.iSrfflVi. ^-n-CTlOtf^ttSJ*:* 2 0/2 0/2 
0 (seem) tU lPa©ffi*T=l<;PSomSlC5 10 
OOW0RF (13.56MHz) tA^AUT^XTSt 
ricbT. #52 0g>gS©X-/^>^Srfr5. SM (Si 
!SfXr-^) lCfe2 OWCDRF (13.56MHz) f^SSA 

[0 0 7 2] MS4<Z>X>y^>^aT©TaN{£2rf-5 
Xyf>^SRIil4. 8 3 nm/m i t^o 
T, Vfm&M1fi.mZ3Ly^>>f-Ztl2>. d<£>Sf£4WXy 
5 L >^50 ! 31^ e kO^2©gjSH6 2 6~6 2 9 (Sgl© 
$116 2 6 a~6 2 9 a^2(Diif6 2 6 b~6 
2 9 b) 20 

[0 0 7 3] &<^T. 03 (A) \Zffc?£.o\Z'm2<7>\i 
-tf>^«lS*ff-5. F-£>4TO&2C!>9MM6 2 6 
b~6 2 9 httWti}7tmzM-tZ>-?7'.? iL\sXm^. 

5X10", tMSO. 5m A. HaiE9 0keV 

[0 0 7 4] fgl©3g«Jf <!:«fc*&iga^F 

ttW«63 1a~634a. «10iiltl&e& 30 
V»fflaMRFtt4MB*6 3 1 b~6 3 4b5iei^l: 
J^TS. &*5, £<Z>ffi»S^*6«!)S[*£6 3 1 ~6 3 4 
^Jn^n-5'J> (P) ©S«te, 1X10" -5 X1 
©"atoms/cm"?**. mmm.*1&<tofc& 6 2 1 

~6 2 4ict)JFM«57t5g*^so$n, sisa^se^^ 

6 3 5~6 3 8«rJgfig-TS. 

[0 0 7 5] 03 (B) »C*-r«tP»CU-v f X h 

(63 9, 6 4 0) i^ft5-77?§MLTS30H 
-fcr>^MS£fT-5. C<D^3 0K-e>^afCj; 
0, p^**;i^TFT©ffi&Jl£&£¥$#^lcmfic 40 
-$«S! (nl) £te2><D««S (pi) *##-t-&^f 

«e®)7E^^ini$n^^®«6 4i. 6 4 2*m 
-rz>. mi<omnm6 2 7 a. ^^2011162 

7 b$:'F*E<fe7c^^-r«.VXi'<i:lxTfflt^ pS*# 

[0 0 7 6] **Sfi0iJT?«. 641, 642 

ttv?#7> (B,H.) Srffl^fc-f^->h*-7 p feT^-r 
^1 OK-tf>i/jSiIRi;f 20K-e>^lC 
<toT, ^*E«3ffi«6 4 1. 6 4 2 K:«-€-n-6ng&.5> 50 
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^TfepSSr^-r-S^^TC^^SS*^ X 1 0 ,0 ~ 
2X1 0" atoms/cm' «hftS«fc-5K h*-tf >^J>UI-r-5 

[0 0 7 7] ^C^T, l/^h*^ft5VXi?6 3 9, 

6 4 0*iSLT@3 (C) \Z7P?&5\Zf£ie>mm& 

mm6 4 3 *^6K-r^. ^ussey-m. sg 1 (DaF^gk 
i643itx, mm&-£tsmiotmm6 4 3 ait 

«lft»«»*» ^ft^ 2 «*ftg>J8l 6 4 3b tO«lK* 
[0 0 7 8] £"T. S^Sr-&trmi(D«6i§dK6 4 3 at 

i o o~2 o o nm iiLrT&m&^tsmmmxmi& 

-f-5. **JS^JTf4. ^7X-7CVD^{r«tDIKff5 0 
nmomt&lt&mmiimm l 0 0 nm©g{fc;S3i®|cD 

mmm&Btfrrz. fsiotrnme 4 3 a\t±m 
\sttmmm\zm7g.-znz>*>oxt£<. ^mm^tsm 

[0 0 7 9] #CV>-C. *rtl^tl<D¥m#m\ZWitQ2ftfr 

#£L<«0. 1 p pm«TO^I?ia't"T4 0 0~ 

7 0 0*C, ^WlCtt5 0 0~5 5 0<C-efr 

*niS0ijT«5 5 or, 49$mwmiwxizmtfB ! m& 

}£. *&tt5fcTy H*- v;P7--Jl/flc (RTAS) * 

[0080] ^ussfli-m, ±i5^tt^«as<i:i^ 

SOU >^t?^F*6!KlM« (6 3 5. 6 3 7, 6 3 8) 

§? Isttr Z T F T ^mssfita* 

[0 0 8 1] ifefc. Ml l eD«UKR«««r«mizSttfl: 

^mm<D&o\z&®Lm-*Gm-?z>tc.#>m 

[0 0 8 2] *-CDffi. JSttfc*&S*fTo;fc«TF-fcr> 

^jaasfrvi. msi oieiikgi*»j*a-ti-T'bAt». 

[0 0 8 3] 3~1 0 0%O*mSr^Sfflm 

tpT, 3 0 0~5 5 0*CT1~1 2P$F«5J<Z>?&$aa£fT 

3^^«t|3%^ty^flH^ c t 3 -C4 i cc, imm<om 
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[0 0 8 4] SttftfflIttTl/-f-7--^ 
l/-Hf-^YA G U— tf-^<Z> tf-3t SrRBIfr -5 - 
[0 0 8 5] Sgl<DiffogkBI6 4 3 a±.\Z^mW> 

mttQfrZf&z>'m2<Diimm6 4 3 b^^-r^. 

J£0»JTttJ&JP 1 . 0x£m©T^'J;umBg^[S:^-rS. 10 

[0 0 8 6] ^20«feigUK6 4 3btUT«, WttDSfelt 
«»tLT«. #U-f5H. #'J75K. BCB 

[0 0 8 7] ^±td«t0, Sll©*&l§?Ug£M§2©i|&^ 
[0 0 8 8] t^*6tl««6 3 5. 6 3 6, 6 

37, 6 3 8ic^-r-5n>^ir h*-;^)g{rrs&«) 

[0 0 8 9] #HS$0!IT«. f&KDli&mmiiLTZf^X 20 

[0 0 9 0] ttDJ&tC, Sg^CDSfegU&OX^^SrfT 

5. £©P$, X-y^^tfXffllCCF, tO, tHe t& 
JBU, •5-n-€ J ncD^X8S»ttSr5/'9 5/4 0 (sec 

m) £U 6 6. 5 P a CDJE^jTftt&K: 5 0 OWCDRF 30 

[o o 9 i] #i\zmie>mmm<D^y^>if&?To, z\ 
m*, *n?n<Di3x<Dffi.mvc*Q 0/4 0/3 5 (s 

ccm) !C^;LT, 6 6. 5 P a OJE^-e«ffiJC 4 0 0 
W<D R F tt7J AT -5 Z. t \Z J; 0 X v 5 s - > ^&ff 5 . 
[0 0 9 2] •tl/T, #it5jS«^F*e^®^ 6 3 5, 6 3 

6 . 6 3 7, 6 3 8 ^n^timM.mzW^T ^^.U 6 
4 0~6 4 6<hgS®6 4 9£f§5firf5„ **JM!ITtt, 
AlSrfflVi. 5 0 0 nmCDJg|J?{::E&&L3tf£. cn^/t 40 
^-X^LTJBJjiK-f T i -f>A l : S i ©ffi. A 

l : L i Sfc«^tl€,W«Sili^mJ8«!: 

[0 0 9 3] ftfe, *HJS0!IT«, II16 4 9 teEgajB 
[0 0 9 4] #tcffeig$l£ 1 Mm©iP$lCfiK^-r^. 



) **M2 002-351355 

28 

©AS, #'J-<5K, #U7SK. T^lUk BCB C< 

[0 0 9 5] ^©«feg^^^3<DX^5 1 >^a$fTP 
di:ICiO^®6 4 9lCtt*fcT-5&«JCll08B£«B£L 
T. mi Vtmrne 5 2$r^fi£-r^> (04 (B) ) . 

[0 0 9 6] JUfrWfctt. hVV?774 

-mzm^Tuvx h xitzmfci,. %\<d 

ff^. fcfc, S3©X^5 i >^ja ! SIC*i^T ! b I CPX 

[0 0 9 7] ^JSeiJTf^SOX-y^^y^ib 
T. I-yf >^ffl^l:CHF, t A r t$;ffl^, ^ttl 
^n©^fXSit*tt:€r 3 0/3 0 (seem) tU lPa 
(DS-ij-^Zl-i )Vm.<DmM\ZS 0 0WCDRF (13.56MHz) 
1* & fiA UT^ 7XV * 4 )S UTii!9 3 0 8>gftCDX>.y 
^>^*fT^. *«flJ <K»Zt~5>) !Cfe2 0W<DR 
F (13.56MHz) «?j£tSAU HSMtCftoeE/WT 

y$n, E4 (B) tc^-r«t^(cmi©«fe^jK6 5 2** 

[0 0 9 8] ac»C, 05 (A) -C^T«t5t-iSffi6 4 9 
«fctf!g 1 CDjj&g$| 6 5 2 ±lcfg 2 <Z>*&BUf 6 5 3*«I 

c vDttxaxn^ * arises tut d l cffli£fflv> 
[0099] i2 <Dm.mm 65311 mi omm 649 

JP££0. l~10nm, »*L<tt0. 5~5nm«h 
[0100] ifclC, US 2 ©iffegJi 6 5 3 ±tC^ffirJl 6 5 

4 5^»feir.to^fi£-rs. ^« 

16 5 4SMt5ttfittT, 7C^a«8*om 1 

fc«m2^{ca-rs^««wt)L<«, cn&®£«i*r 
[oioi] ^nasey-m, n@s 6 5 a Amnnott 
\zmi&2tiz>mmz:&zmLi,Tmmm6 54&MT 
m^fzmmmz&o, mmz:t.\z®.±Li,Ttej8.-rz>« 

[0 10 2] fc*5, gffI6 5 4©BgJPtt, Jl*tt(Ctt 
l~50nm. #£L< « 1 0~2 0 nmCDW£TJ£j5fc 

[0 10 3] iMc, 05 (B) \Z7ji-t&o\zmmm6 5 
4±{C*^b-&^l«6 5 5S:|R»fe{C«fcO^-r^. d 
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[0104] «i;*tr. m&ftft&7Ti-?mmit&®>m& 

•5. 

[oio5] jw^wicrau n?mi£&<Dmmfc&y)-e& 
mix (8-+/yy7h) t;us-^a («t. 

A 1 q, i^f) £2 5 nm©BUPI;:j5ft&U Zfay* 10 

BCPt^t) £8 nmWfflUPlCfi&BIU fgfttf:©^ 
ik&WV&Z. 2. 3. 7, 8, 12, 13, 17, 1 
8-t^^Xf;H2 1H, 2 3H-^7^U>-6 
& (£TF, PtOEPtit) h<hfc-5#8Hb£- 
® (KT. *Xh*m<i:^5) T<&£4, 4' -z?i3)V 

it§tX2 5~4 0 nmtDiiCMU iETLSIjiHi 

<D*rtSHt-&05T&£. 4. 4- -ex [N— (1-^-7 

?-)V) -N-7x^-7$y] -f7i-^ (JBTF. 20 
a -NPDtST) £4 0 nm©J&J£lCf£]&U iE?Lffi 

u - P c tfx-T) £ 1 5 n m©BU¥ Kjs£ffl|-f-5 II £ «c<fc 

[0 10 6] fcii. £CIT14^fif£ft©W«Hb^5Ji<i: 
LT, 6aS©«8tE©Jlfr**tKfb^«5£fflV>TJgj£-r 

fcttfc<. ^e?gft&^TW«{b^5<t:LT2tfIl©*m 

[0 10 7] ^e^**T*«l^-&^Sr^ 30 

[0 10 8] JMfcWlCte. «^H2H4©#^t^TJfe 
■5, A 1 q, £4 0 nm©JRjr?J&KU ^"D-/^>i> r 
tt©*fia<b^T«)S. B C P * 1 0 nm<DJBIJP'Cf£JK 
L, lE?Lf&2H£©*X f>tt»tUCBP*fflK fgft 
tt©tffl<b^T»5h'JX (2-7x-;Hf'J> f » 
<U5?tfA (I r (ppy),) t^{C^»-r-5Cli: 40 
lr«t0 5~4 0 nm<DKJP-efi&&U IE?lffi2H4©*r*8 
ft£4tr?&S. a-NPD$10nmOiMHL. 
jETLM^ttOWflMt^bTftS. MTDATAS 2 0 n 
m©g&PT?J&&U iE1U£X&<Dmmt&<fo-V&2>. C 
u-PcSl OnmOJBWCriSKrsctfcJiOISkfifE 

[0109] u& % rc-c«sefe3t©*«^^et 
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[oiio] *fi»***r**fl:^(l»Ji*»i« 
[oiii] jwwgicw:, m^«i2itto*«<b^«j-e* 

•5. A 1 q,£4 0 nm©MJPTJi£lKU ^ r P-y + >^ 
&®*«M:&<Mnr&«. BCP41 OnmagtWCjftlJt- 
L, »3fctt©#«Mb**T*S. a-NPD£40nm 
©KffTAKU IE?lttAtt©#«Mfc£*"r**. Cu 
-Pc£2 0 nm©jRJP£JftK?N&C&l?.<k9W&ft3fc 
©*&{b^#)II £ £ CI £ rf>*T # * . 
[0 112] CCTIitmottWt^ftai 
UT/ 4««©«tt©»fc*#*fc£**JBt»T»J**- 

[0113] £k±\z*vtzmmit&v>)&mm±izmf8.-r 

[0 114] #C»C, mmit^MQ 5 5 RtfSB 2 ©*&«» 
BI6 5 3£goT. SW#iI*^^H2fflfg6 5 
6*Jgfi£TSo **2fSfiHJT«, 8§2©«gte, BgffiiL 

t«ibu BMis-f >yfA • *x ( i to) m^mt-i 

>S>*Afc2~2 0[X]©BMfcffit& (ZnO) SrS^U 
fcS^#tI4 8 0~l 2 0 nm<DKJPlCJ5£BILTfflV:> 

BtT&ntf. Sf§2 ©«g6 5 6 C&ftl©tt©4m*JlV> 

[0 115] &*5, I TOBttt. fttt&efflfr>TJ*j£-9~ 

[0 116] -ft>yi--f-f>» jSS»ffilc#S 
SnsftflSBfflStttlf© 1^*0, ft&ft>©3fttn? 

[0117] -ft>7i/-r-f >{f&&m^T?&2<Dn 

S6 5 6SMT5fS©fift«ft*#tLT. 0. 0 1 
~ 1 P aOW^X*lgTt*^T. fi«J&g£ 1 
0 0~3 0 0"CfC«oT^»$ii--5Ci:*<M* "t 
UT 7 0 xa±©«BB*flE*«"J-*3ll**i: UT© I T 

[0 118] Sfc, iKHa^^XTtfflUT****^ 
-f*>ft*fct4ft8t*CiT. <t0^S#)S©-f^-> 
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&&&-{-ft\zft5z\ z.<Dtzit>. Mmm-c& 

[oii9] *nmm<D%i 2 onm 6 5 6©jgf£ 

[0 12 0] (B) lC^-T«t5t-. «8Kfffl 

wtft7 04 \zn%mz&mzmt.m, 1 ©«g 6 4 
9t, si <z>«g 6 4 9 tpcDHj^twr-sm 1 <onm 
mmit-r) iiof&mizi&i&zntc&KDii&mmG 5 2 

<h. Sl©«e<IUK6 5 22aL^l®«S6 4 9_htC^ 
SnfcSg2C5i|felgtg|6 5 3£. SB 2 OffegaK 6 5 3 ±\Z 

«i6 5 4 ±\z&f&2ftfzmm<t&®m 6 5 5 mm 
it^mm 6 5 5i:ii <D&&m 652 ±\zm&.znftm 

2<55«®6 5 6^&&*»3t*^6 5 7 £*rTS*?£ 
[0 12 1] fc*5, **JS0iJlri5(t^5g7t««Wf^«X 

[0 12 2] Sfc. nft^STFT7 0 1&rJCpf 
t^;HTFT7 0 2 Sr#-r^K»lelK 7 0 5t, X-f 
^>mFT7 0 3, iSfflifflTFT7 0 4i:S; 
WT^®^S67 0 6 £H-S«±lcj&j£-f 
-5. 

[0 12 3] ffildlHlES7 0 5©nft*;HTFT7 0 

i «-^v*;h£j£®«5 o i, y— hmffi©— SB^fllfiS; 
■r*» i vmnm 6 2 6 a t«^^<giBKT*fi^j^ 6 
31 (goldish) ty-xi«itiiKK>8i« 

iLT«llgT*B«flE*tt®J««6 3 5*#UT^*. 
pft*JHTFT7 0 2t;itt3 1 -V*JW£(£ffit£5 0 
2. V-X«**fctt KW>«*£UT«IB-r **tt 
4MB* 6 4 1 43«fct*6 4 2 £*ITV>«. 
[0 12 4] Hs!igB7 0 6®X-f7f>yfflTFT7 0 

3ictt5=-fr^-;ng*£®«5 o 3. y- hmmzmifc-rz 

m 1 V>mnm 6 2 8 a &S«:«ffi«K7tfi4llflVtt 633 
a (LD'DfMD . 81 1 ®3I«»6 2 8 a tl)ie^ 
ffijSS^«I«63 3b (LDD®«) RtfV— 

6 3 7$fl/T^. 

[0 12 5] mm&7 0 60mS5*IPfflTFT7 0 41; 
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ttft*Ail«I«B0 4. y— h«S*»JSJc"*"*JBl 
W#«»6 2 9 ati^5<SfiSTSfitlii(6 3 4 a 

(LDDii) , SlH!)fti6 2 8 a^I%^^i 
■K?IMMHfc6 34b (LDDHS) Ktfy— XtM 

[0126] t£&. *nmm-&t* m&mr ftiz-?^ 

TBSbS^, «8kfUttfflTFT£|qtt£&j£3tt. 

10 [0 12 7] fcii. *M09IC«lr>T. TFTCDK1&« 
ffitt. 1. 2~1 0 VT»0, flF£ls<tt. 2. 5~ 
5. 5VT$5. 

[0 12 8] ■9RttO«9«tnf^UTV»«&« 
-5. 

[0129] «±©±'5iclt. »« (.m^-mm ±\z 

[0 13 0] »«6 0 OlC, DIIftgB7 0 6. f— hft^ 

hubmsibs 9 o i . v— xflHHMUbBK9 o 2. str- 

9 0 3)W8*Snfc*l**bXk>5. SST9 0 3 

30 tt. 9l*HbE»9 0 4T«tt**lTV»*. 

[0 13 1] i&gtC&UTCPU, **'J-&£ 

SrJgJ^Ufe. I C5=-y y^COG (Chip on Glass) &fc 

£\z&K>m?mmzngiznT^-c's>&^o 

[0132] f£&. ftftM=f> 6 5 6H SfS 2 <Dmfflt&& 
m6 5 0R£tfg«Bi6 5 l^&A:«/t>^ 6 5 2 ODBC 

^fig^n-s. s-r. ii6 4 9*«sn. ^-©±tc« 

#*B'fk'&«»H 6 5 4i«»lSSn5. tbT, |ggc<E>W*8 
{t^ftl6 5 4Rtm>£? 6 5 2±£B5J:5K:, iSfg 

40 6 5 511 ^116 5 3 tSt5iplcM$n5. 

[0133] §i#ihiubb^9 o 4 ay— (0^ 

-&-T) <traU@{C^$tlT*3 0> llK6 5 3i(iS 
8ffi»l/TV^tf>. -€-UX§l^[HlLEi^9 0 4£fi&ffi6 
5 5«. ?I€1hIL.E«8 9 0 4 _t KISS 6 5 5*<SlaT}g 

[0 13 4] CHJfi«WJ2) ^(C. 0 6tC^Ufc^S« 

[0 13 5107 (A). «. ^3tS©Sr^-r±®0, @ 
50 7 (B) ti@7 (A) <&A-A' T«)»iLfc»rffi^T$. 
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•s. £«re*£n£: 1 o o 1 \tv—xmm&mwj\Bi98. 
1002 «sii$tg&, 1003 «y— v-m^umm^-c 
&z>. i o 04^;^, ioo 5te->-;i/#j 

[0 13 6] &*5. 1 0 0 8«V-Xffi^ffi»lHlKl 

o o i wf- ymmm&mi& 1003 cA^sns 

FPC (7W*->y;^U >H-U-— *y h) 1 0 09* 

ttF P C b*0^$tlTV^^id^ :<5FPC tCtt^'J 
>hffi8l*& (PWB) *f*0Wt6*lTt»T*>A^. 

[0 13 7] Brffi*|jeiC^TEJ7 (B) fcffll^ 

Tittwr^. a«i 0 1 o<D±j5\z\zwmmi 002, 
y-xffi^isiftiHiKi 0 0 1 t>m&.t<nT£iK>. mm 

g&l 0 0 2te«fiKf&liaPJBTFT 10 11 t-^CHH > 
{rttmwic&i&snfc&ffi 1012 &'£ts&&<Dwmiz 
±DJB<S*na. Sfc, 7-;*.ffi#*ll§Kf(i[iISSl 0 0 1 
ttnft^STFTl 0 1 3ip?t^JHTFTl 

0 1 4<h£&*^:bi££CMOS|5|8S (05 #88) Srffl 

[0138] i@1012 W38ft?Si^<D|i£ffi £ bTStfig 

T-s. SEffi 1 0 1 2 ©jaosstcam 1 1 0 

1 5*^«$n. igl 0 1 2 JiJCttm2 0«feift« 1 0 

1 6&Bfc-zn* m2<ommmi 0 1 6©±ic«. 

11017 tfJMtSttS. tSfflfH 10 17 CD±tC 

1 0 1 8«sn, miotrnm 1 0 
1 7 t.mmt^m 1 0 1 8 ijcjiajt*^ 1 0 1 9 © 
igiio2 od^figsns. 

[0139] |gil 0 2 0 tt£B*lC#c9®Blft& LT 
feWttU BBH1 0 0 8Sg4UTFPCl 0 0 9\ZM 

[0140] ->-;WRI 1 0 0 5 tc«t o#/t-W 1 
0 0 455«ft5D-&*?$nT^-S. &*3, *A-»1004 

y-*R**Tt>AV». t'l/T. 5"- ;WH 1 0 0 5 ©ft 

AicD^r^ i o o 7 Kttg*«©*stt«#a<3fe*snT 

lr»*. ft*5, i'— ;USdl 0 0 5tbTBX3t?*->MIII 
iffi^O^fLK ;mh 1 0 0 5 

^1 0 0 7 0>|'a8<::ft&aJft$%o4MC 

[0141] *HJS«ajtftt* ;t-» 100441 

j£?**m&l'Ttf?xaMK*>S%££eHI!U FRP 
(Fiberglass-Reinforced Plastics) , PVF (jJ?Utf 
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[0 14 2] Sfc. Jtflll 0 0 5 *JHt»T;&A— *f 
1 0 04**fl/fc», SSKKHB (®M®) £«5«k 

[0 14 3] «±©«fc5tCLTf£7fcift^££rai 0 0 7 

®s<D9Hk&m-y>ntm\-tz z.h^m<z. ta<T# 

10 -5. 

[0144] &*5. **aseijwifii4«, *tt«iov>r 
[0145] quim 3 ) c z\~zmm<Dmmts.±mmT& 

£0 8 (A) (C, 08&EI&0 8 (B) IC^-T. 0 8fC*3 
WT. £«±£Rt?&ttfc;*'f 7f>^fflTFT 1 1 0 
OB0 5O^yf>^ffl (n^y^-)im) TFT 7 0 

>ifm (n^Y^M) TFT7 0 10ltt^Sr#Sg-rtl 
20 fc£&V>. 1102Tftn5Slllt M7f> 

^TFTllOOOy-MIllOl (1101 

a. 1101b) &n%&i\z&m-? : b>?-Ymrz$> 

•5. 

[0 14 6] &i5, 43tlBirci*^**JH*iMM*'= 
»*IW«i-5»)8SW -> > iwy— h «jfi b < tt 

[0 14 7] Mf^fflTFTl 10 0OV 

-^ttV-XEi^l 1 0 3lC«ig?Sn, HKXJHI/ 
30 -f >E«ll 1 0 4\zmffi2tl2>. Kl"f>IBSIl 
1 0 4««8iliWffllffiTFT 1 1 0 5©^— h«ffil 1 0 
6lC««WlcSiS^Sn*. fc*3, «SitfcJW8TFT 1 1 

o 5 \tm 5 onmmwm (n^-v^s) tft7 0 4 

(n^r^l/M) TFT7 0 4©ia^Sr#SSm«S 

[0 14 8] «8S$ilffllfflTFTl 1 0 5 0V-X 

40 110 7 tCtt^MtC^Sn, H K >« 

Kw>sti i o 8ic«gwic^sns. h 

K 110 8 \t&&-C7F;t<tl2,mm 1 1 0 9 IZM 

[0 14 9] Sfe, 111 0TS3rl5E8H- ^ffl 

t ft 1 1 1 1 coy- h«g 1112 t«^.w<c^-r 

5^- hEi^T*-&. &*5. ffiifflTFTl nioy 
«S?t«il&i^l 1 0 7lC«^WlC«lgc$n, HU- 
-f >tt K K >S« 110 4 IC«^MlCS)^$n-5. 
[0 15 0] S:*5. tBSfflTFT 1 1 1 lte05<D«Slt 
50 MWm (n^^*;US) TFT 7 0 4if^«IICUT«fi£ 



( 

35 

tot, mmoymmitmmmmm (n^-v*^ 
M) TFT 7 o A<Dmm^wctt\\t$t\^ 

[0 15 1] 1 1 1 3T^$n3ffi«tCte#J3Mg 

» a^j^sti*. 3>^>-y-i 113 

»*, i i o 7 tmfs.mz&gt2tiiz*m#sgi 

iii4, h«fegyK<ht^— »<^#feiStiK (0^-e-f) 

R#y-h«ffii 1 0 6 tOWTMSnS. $Lfz* ? 
-h«ffil 10 6, Sl«W«fei§aS<»:fl-<D^ (0^-ti: 
■T) R^ttSS^iHl 1 0 7TMSn5§it>ff»t 

[0 15 2]**, 08 (B) cD08SET*-rfgftsJf^ 
111511 ^ffi 1109t, ^ffi 110 9 ±\zm&& 

ill0 9lt ««tfWfflWTFT 1 1 0 5 0V-X6HS 
* fete H l"f >m%L£1£UVTi,>Z>. 
[0 15 3] 583tt*^l 1 1 5©»S»Ct4MlPl«fi:*^ 

^^w^^stc. i cmz^vm-tznizm 

*^«3STtt!l#JC»Ifi]«jS 1116 tu?^. 
[0 15 4] ftii, #Hl;(iS0iJ<D#|fi£tt, 1 Rtf* 

[0155] [flJSfll 4 ] **tt«Ttt. 1 

T0 9<£ffl^Tift^-r-5. &*3. 1185011 1 ©0 5 (A) 
K*>tt*SfS2(DiiiftgaBl6 5 3 ©fMISTttPMBOiafc 

[0 15 6] 09 (A) iZffkT£z>\Z. $&2<D&mm6 

5 3 ±\ztm&<Dmmm 9 0 1 &j&irr-5>. 

[0 15 7] fc*3, **lM!llCi3^Ttt, i«I9 0 1 

ii 1 jsri* us 2 m\zm,-rz>T)ii3 y 

&jg&tf7;p#y±s&Jg£-&#-. aoMsns^ 

ffiJf 9 0 1 £Jgf£-r5. JMfrMCltt, 7 94bU^9A* 
ffl^^>«, Sfc, #gyS0i|©J;-5i::$SJl9 0 l*<i!&Btf4 
T-&-5«"&KW:0. l~5nm, ffJKIiO. 1 ~ 3 

[0 15 8] **5fi^JTtt, gSI9 0 l&i&m 

&-c&zz.tfr*>mmmi~C7Ki,tzj:oizmmz:ii\z* 
[0159] #.iz* mi (Dmmm<Dma&±izj&i$.2n 
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2Sf^t5. *nss^mi, #. #©3 a 

{t&yimmzi&m&ft?. 09 <b> \z\t, 3m 

a*, 3ag©#^t-&^e*^fi)c$tiTi/i-5. * 
nmmiz^Tm^n^mmit^mm^ mmm 1 t 
mm Lizmwut&Vo&m^z z. twvzz. 
[0160] x\z. wm&<Dmmm9 0 i*3«t^#«ib 

10 0 2*«5«fc-5tc3£»*£K:«kDS&2(D«ffi9 0 

«, 'f^->7 p ^-7--i , >^ j f i x/x-y^y>^fe*fflti 

0 nmttSO^Sl/K 

[0 16 1] &*5, **iS^T«, Si2<£>«ffi9 0 3t 
LTgKfc-f >>»>A -XX (.1 TO) l&^gHfc-f 
AIC2~2 0[%1 (DWtitm® (ZnO) 

20 12 Ottffi 9 0 3t UTSI9tt®Sll«T*nH ^fcl 

[0 16 2] RiWJi^JCLT, &Xmir9 0 4 SrWT 

[0163] CSIli6^ 5 ) **SSMT«, tcffl 
-5^t75^^-5TFTtCOViT. *Jg0O 1 1?^ L it T F 

t tt&stjgo&ft* h<Diz^xmmn>o 
30 [0164] Hio (a) icfcv>-c*e&*®£*rrs» 

fil21 0Ji(C^l©«gl 2 1 l^Msntt^. 
$10iSl 2 1 l«^ttS:Wr-5#lKT^$nT 
V>*U;mv>. f^««J»C«, 7)1^-0 A (Al) . ^> 
^7f> (W) . ^E'J^5 r > (Mo) , ^>^;U (T 

a) . ^> (Ti) *^s«nfc-asfc««^«3&^ 

Zte2>fl&X\t<t-&y>-zmtfi?Z>Z.i:&T'% Z>. SfeH 

ffl^TfeSK ^10tffil2 11tl 15 0~400 
n mO>m& 

40 [0 16 5] ^0^1fflfI12 1lSg9t. il© 
IfegtKl 2 1 2£JBJ5£-r£. ft***lt«Ttt, 21© 
t&IUBt (Sl©if&HygA 1212a. ^l©J68DiB 
12 12b) SaiLfct)©*. ^lWi^iStlSl 2 1 
2 tbTfflViTU-S. 01 0TH, ^lOlfegd^A 1 
2 1 2 a t l/T, RflaWfc^'J 3 >ISXf±^{b->y 3 > 
lT10-5 0nm©fSTMt5. ^l<D«yg^B 
12 12 bte8Htg{fc->U 3>KX«K<b->y3>K* 
fflli, 0. 5~1 Aini©iP^T?^-r^). mt&fcz/V 

50 NH, . N f O©ig-&^Xd^^E!$n, K*tcS^2 



( 

37 

0~4 0® J ?%^*tl-5M*i§ffl-r-5. iOKftSfti' 
[0 16 6] f&KD&mmi 2 1 2©*®tt, 9c\ZW& 

[0 16 7] &KSii 1 ©Sfegkjgl 1 2 1 2 ±{C¥S#|II 1 
2 1 3*i^fig$tlS. ¥«ft:agl 2 13lt ^Y*JHi5 
j£ffi«l 2 1 8£^-\'*.H'JgB£ffi«l 2 1 8£8eA,T-V> 
«7ftittfiUftl 2 1 9 iL&mi-T^Z. ^LT. 

^i 2 i 3±\ztem2<Dimmi 2 1 4*t^$n. s 

S£|g2(DiSifeg$|l 2 1 4*MtC^T. ¥ig#]g|l 2 

1 3±i;S2©til 2 1 5d^J5K$nT^S. 

[0 16 8] )&i3, ^lOfil 2 11 <hg§2CDttffil 

2 1 5<fcte, ?-**jH*j£flmi 2 1 8 emiC**/?. 

svMcS^ofr^T^s. ^©flfi, m3<oiteigyKi 2 1 
6, mmi 2 1 7*^j«$n-&. fc*3, ^noi^c 

te. iS*gi5CD«SiE©JffllfflTFTi:UT*:*lig«»JtC^tt^ 
TFT*i^ci^lCtt. E&£|iPSfc7F*E#)®«l 2 

1 9 t^$nfci§ffi*^fiesns. 

[0 16 9] *Jfc, SSKDSSl 2 11 £^2©«® 1 

fr-jj<omm \z 3 ^ >®jE£BJiD bx v^t t> a *<\ 
[0170] mi(onmtm2<z>mm&m$5.&nzi$u 

L. 01 0K^T<k5K^ig#lil©±TfC2:P©mffi ; £ 
Startle J; 9. *»$lc¥iS#BI©JP££?3<Lfc 

[0 17 1] dtltC^LT. 

[0 17 2] CO«l^«iiS«:^fiE-r-5Cl£{C«t^T. ¥ 

£43, *SliS^JtC^^TiKWU^«l3fi**t-*TF 
T«, IISg^Jl~*«fi0l|4{C*5^T^bfc:fg7tgg©T 

[0 17 3] C*iS^J6] fgftgH^flH^cfgftSfitt 

gfE7tST$.^fe», wokm^mwizitL ss^isi 
&Mk<D&mmzm ^&z. £*it?€ 

[0 17 4] #^lC«fcDf£KLfcfg7tgM£ffl^fc* 
JaSgJItLT, fc:x*;&*7, T^JU*;*^, =f— f 
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bfy-: / 3 >->XfA, #§S£gB (*-*- 5*-f 
ftr^Xi' (DVD) e®GBftg<t«B£U -£<7>B 

A«DAffcM*BB 1 1 KiW. 
[0 17 5] 011 (A) li*S8BT*0. t#2 0 
0 1, £J#-£r2 0 0 2, s^as 2 0 0 3, Xtf— SB 
2 0 0 4, £5*****^2 0 0 5&&-£tS. *5m\Z 
J:Dt^«bfc»3t««»4. **»2 0 0 3tcfflv>-5£<h 

20 5UB^&B**&*n-5>. 

[0 1 7 6] 01 1 (B) ttfi'i'^f^W^Jt* 
9, *#2 10 1. ^8B2 10 2, §&SB2 10 3, 
»fls*— 2 1 0 4, n.&t&fc#-h2 1 0 5. Sst-y9 
-2 10 6^£^tT. *«WfcJ:0ffHbfc*3ti!t«tt 
*^S52 1 0 2t:ffl^5rt*tTf5. 

[0 1 7 7] 01 1 (C) «/-hS!/t-V^-;W3>tf 
a— ^T?*0. *#2 2 0 1. t#2 2 0 2, «*SB2 

2 0 3, H 2 2 0 4, 41ffifflK#- h 2 2 0 
5. #-f >5V >^V^7X2 2 0 6^£"£tf. 

30 ,kDfe8!Lfc5SftgBtt*^gB2 2 0 3i:fflWut*< 

[0 1 7 8] 01 1 (D) liW^nXfa-J'T* 
0, ##2 3 0 1, «^S52 3 0 2, X-fjr?2 3 0 

3 , Af^^- 2 3 0 4, h 2 3 0 5 

tr. *5s^tc«tDfpg9Ufc%3tSB«*^eB2 3 0 21: 

[0 1 7 9] 01 1 (E) (2emKtt&M*.£M*S!0 
aM^^l (M#:W(CttDVDff±^B) * 
#240 1, M#2 4 0 2, «^S6A2 4 0 3, 
40 B 2 4 0 4, fHSSEft (DVD§) ^S*ji*-g82 4 0 
5. i^-2 4 0 6, Xtf-*-SS2 4 0 7^*-^ 
tT. «iS«A2 4 0 3»4*tLTH««****b, * 
tkSBB 2 4 0 4 «±£ UT3t^tiS^*«^-r-5*<. *^ 
H££9ff*a^fc83E£Btt£tt&a&*ttA. B2 4 0 
3, 2 4 0 4ICfflVt«C£:«t-C««. E»j»frS 

«^&@i«w^B \z temmm v— t* sn 

•5. 

[0 18 0] 011 (F) B^-^Sr^X^K 
(MH7^>hf-<xyH) -e&O. *#2 5 0 
50 1 . ^*SB2 5 0 2, T— Ag62 5 0 3 Sr-^tf. 
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